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(54) SEMICONDUCTOR DEVICE AND METHOD OF MANUFACTURING THE SAME 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
manufacturing a semiconductor device by which a fine 
pattern can be formed without increasing a chip area, to 
provide a semiconductor device, and to reduce the 
number of exposure steps. 

SOLUTION: A resist pattern 5 is formed in dimensions of 
an exposure resolution limit on a hard mask material film 
4 on a film 3 to be processed. The material film 4 is 
processed by using the resist pattern 5 as a mask to 
form a hard mask pattern 6. A resist pattern 7 is formed 
which has an opening 7a for exposing a selected region 
6a of the mask pattern 6 and covers an unselected 
region 6b. Only the mask pattern 6a exposed in the 
opening 7a Is subjected to selective etching to make it 
narrower. The film 3 to be processed is etched by using 
the mask pattern 6 to form a pattern 8 of a film to be 
processed having a pattern portion 8b with a wide 
exposure resolution limit dimension, and a pattern 
portion 8a with a narrow dimension equal to the 
resolution limit or smaller. 
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■?x-^j'^s-y^^i:m(^^^TMk. 

a. Hfiieigi<o^>''^h>'N'^-yi&vx^'fc:SDX$iii. 

1 ^^>:{i2iettco¥^#^g<o|©t*jft. 

[ iS^JB 4 ] HiriSlg 2 coiS5tX^T?g« $ fL^ i^x 

immm^t. n=j-^m±.cr>w^f^9-y^t^h^t 

(i«*«7l li?iem2<^Ui^-Xh>'N';5'-y{i, 3R^^® 
- :^ J: 0 1 tilSJS^:^ # < I. J: a twJgsK $ ^iT 



I iB*js 9 ] i>nem 2 ffimoimz i o t jiai $ 

L s I coo >> y 9mzii{th Y 7 yifx^<r>y- vn^ 
-ygPT'fcO. Hijteig2c75SS5tXgfcJ:->Tffi^:?ii^c 
l^ffliR^^Ji . p< ^: 'J ge^OHlfiS^' N'rJ' - ygPT'X) .& d Sr 
#19 i: -fl. 1 8 W»-m3i)> 1 3aiE®«o#Si«s 

CiS*Jlio] Buie-7Xi?«#4|g{4, si02, s is 

N4, Si ON, AljOa, SiC, *-.-tfy)K, 

b immk ^i.ii*Ji 1 9c?5v^-f 1 mm<r>^ 
[fs^jsiii mi^wMiJSiti.zjs~Y-7X9mmm: 

W^-Y'7X9mmmLi,z^l(r>^^m. 
\,zX y)W, 1 <r)\y-JxVn^-yt:mm-i>lMb . 

X x v-^^jDX LT> N- H vx ^ y N-rJ' - V 

ffM-r-axst , 

Hfrte^N- K -7;^ - y 5r-irtf HulEMSnXJKitc . IS 
2 i0li3tX^l3 J; 0 HU ie>' N- Y-rX9f^9— ViOiM^ffl 

'rhXo^j:m2<r>ui^xYJ^'S'-y^mm-^iMh.. 

Huf Ell 2coi/i^'xhys-:{'-yiOPHPrttc^H3$ ix:^^ B?f E 
•ttl.XSfc , 

mm2cr>]y'jx\-/^i'-yi:mmt^jmh. 
HuiE>' h'-7;^.i7>'N-t?->'5:vx^' BulElsanx^S-x 

•y >- ^' L T V W N* ^' - >'gi5 i: lffl»- ^^&tiC0>' 

^-yut i^-thmt^HMf^^-y^m^-tixn 

t. 

h'7y-Jx9<7i-/-x^ }^u^ yU^y^^hi:, 

[fgjRJS 1 2 3 Mia^N- F-7X^1^)PJJS{4. S i 
O2, S isN,, S i ON, A I2O3, SiC, rf-r 

ym. ^mc^oht^h^tR^tifzir). xii-tcom^ 

[ m^m 1 3 3 «^ SRl^ia i ^Ji^i^tc , |3] 

T, mmmm^-^^-yii. mum^^izti^^xm^^^ 
mmzwm^ixx^j:^ . i}^msim'f^mmmzti\>^x 
±^^^m^izj^&-^ftxtci>:iti:^mt-r?>^u^ 

umm 1 4 3 miimw-<s -y^mtmmw^9 
-yi)^t,m&m<Dm^^<-s'-ytx'<7)sm<^itt/', i. 
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5*-«b2. OOTcOJtimS&«JK<OiSivvN-:?-yt. ^ 
colt*^ 1 ■ 5 A»f> 2 . 0 lH±ff)miL^ N'r? - i'A^lil^tJg 

f e«»KiOS V v« rJ' - y « , ±v %^ftiIi(cjgB!£$ tlX^ 

c fc ^ i«a t -r s mtm 1 3 ieKi7)iti^i4c5is. 

( if 1 5 1 Jl5SS«i±tcSSl<0«iR^Jgfi!t-r *x 

St, 

rJ'-ySrmU, *>-5lP52i01Sl^(cU>''XhS:aS-rS 

ti^h^j:hw, 1 (^^^■^-y^m^s.-f^xnt , 

Btiiei^ 1 c7)fli|!{{cp v^x h 5rSVK *>o||2tfOll3t5r=fT 
T m leiS 2 cO^lStcH 3 CO U h N" - y S: Jgfig-r 

Htitemscoui/^ hyN-:?->-$:v>c^'i: LtlfrffiSg ICO 

mlE^ 3 N/N-^-^Jri^L-CBiriE^KOWP 

'^>^: 2 iO^N-^'-y *Jl^fi£-rS Xg t , 
bUISSS 1 cO«^*><^^SSg2c75yN-:5'-ySrV^^' t LT 

Miejass«S:Jnix-f i.xst . 

mm^wmn-km^-fhxmt . 

I W^iB 1 6 ] HMieSS 1 «0«#;}{±^ N- H «^EJ 

liti^JS 1 7 ] liiJiEm 1 <7>mV,iS\Q2 , SigN, , SiO 
N, AI2O3, SiC. ;Jf-,-t<>-^«d*>MlR$tut 1-?, t 

[ Wii< « 1 8 ] BuiBm 1 <r)%mii^mmwtm^ ^ k 
mt-t^m^m 15. 1 e . 1 8ia®c7)v^m*^ 1 «fe 

[i@3?^2 0] H>iiem2cofI^{i;<^:'J-feyl^$-^tt 



;Rjai5, 16, 18, 1 9iOV^-fti.*»i:SIBiJ£0^ 
f^9-y^^?i-. H!iiBailc7)^l|§$rSvv *-OHtnBII2 

<rmmzm3(^\^i>:^ hJ-<-9~yim^^hxn^i5\^ 

li:b^V^>li;2r!^i:-rl.ra^3Sl 5. 16. 18. 1 
9 , 2 1 cov ^-TiiA^ 1 ^iaKO*^«J^SOi?jt:^i£. 

( mim 2 3 ) MIES? 1 <r>m^i,z v-'x h ^av ^ *> 

ObmEIB 2 (DUit^'^ o T midlS 2 CO^i^tcH 3 cO U i^" 

8 . 19. 21. 22 <7)v^-f ft*» 1 mm<r>^wmm. 
( iS*J« 2 4 ] irie<o#xsJi: h 9 y co^- f 

JiJB)£Cfflv^<^ix-5.^i:^^iai:-r&i«*Jai 5. 1 
6, 18, 19, 21, 22, 2 3<!0V>-fiX*»lJIietK 

mim2 3 ] 9mmi±.\,zm\(m^^mm'i>x 

U^yV>m{m'>y h-?x^'$:<$fflLT|gl«0S3tSr 

^T V ^mi leis 1 <o«^±coii 1 cr)mmi>zm K^u'jxhJ^ 
9-yi:m^L. i)->'om2(r)mmi,zu'>'xh?:mm-th 
xmb, 

mmm kduz^x h^-rj^-ys-^xi? b Lxm§sm 1 <o 

«15t5:JDX-r-&XSt , 

filB^ 1 couy;?. h>'N-:J'-y^^*L.MfBII 1 

ii^hmicr>J-<9-yi:m^-rhXmb. 

mi(r)m^i)^i^^j:^m2cr)^^i^-yimi&'t^xmb . 
HuiBm 1 (ommi: V 'jx V TSv ^ . is^->m 2 <o^3t?-=fT 
':>xmssH2<Dm>^izm2<7)]y-'jx h^-^9-yi:m^^ 

ixmb, 

mim 2cr,ui/xh^^i^-yi:-7xi? b Lxmtm 1 co 

tti^Sr JOX^«.Xgi: , 

frlE^ 2 cOl^v-'X h^N-^-y $-^*LT MIESIl <0*tiR 

*-^,^r^lS30^N*:5'-y^JgfiS;-r«.XSt . 

BuiBm cowm- 4> ^ § m 3 fO^- N- - y S: -v'X i; L- -C 

iiuiB5aaa«[i&iDx-r sxsi: . 

mmm 1 c7)*^^s}^iif;it-&xet . 

i:mm-ri> z b ^^mb^^^mi^m<ommijm. 

m^m 2 6 1 mum 1 <^mm^^- }^-7x ^^nm 

hL< t±^mmx'h ■& c t i:msib-r^m^m 2 5%m 

m^JS 2 7 1 mummttmiisiOi . SHti^ . sion. 

AljOj. SiC, ;^-;Ky^tf0 9*>^!R$n/ilo. ^JttS 
i<mi^^h^i:i)^(,^j:hZb^^mb-rhmmm2 eiS. 
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*ii 2 5 S tcii 2 6 UM<r>i¥^miimmcr)mmijm. 

iat-r«.f»mJ»2 5. 2 6, 2 SIBfflKTjv^-m*^ 1 JSIB 
[ia*iB3 0] B!iiE^2«^^l^«i^^:y-fe/l^€:^tf 

Ji2 5. 2 6. 2 8, 2 9tfOV^-rn*n5ieiK£7)ifi^#: 

5Si:>=5rV^>Ii:^!ttiati-.S>if^2 5. 2 6, 28. 2 
9.31 1 :igie«j<;oi|^«silS<7)^:trft. 

-omi^m 2 <7)m^ 2: ^T -3 T huISIS 2 3 <7) 

VX7T$)-&;t?r^fc-r.?.fS*«2 5. 26. 2 

8 . 2 9. 3 1. 3 2<7)v^Tix*^ 1 mmmeo^t^mm 

mmfS.izm^^^tL^zkii^mt'rtm^m2 5. 2 

6. 28. 29. 3 1, 32, 3 3cr>\^-ftlt>^imiiM 

ff^v tliieig 1 <r>it^m±com i icoui^'xh 

■mss.m\(^w.m^\^iyxhx'm^. i3^-:>m2cr>m^in 
■^xm?^2<ommzm<ou>'x h^'iif-yi:m^-t 



i)^^Ks:^m2<DJ'<9-l^^miS.-thlLUt. 
miW>l<r)mA1i^i^^j:hm2<r)J'i'9->i'7X9 bL.X 

mu^ 1 ffii^mim^^hJLn.t . 
I tmm 3 6 3 fiiB^ 1 <nmmi^ n- h -^^ «^ 

[|«*« 3 7 3 tfrlESS 1 <r>mmiS\Qi , SijN, , SiO 
N, AI2O3, SiC. ;&-,+C>')l£7)-3*>MlR$n:tlo. ^/c 

^JB 3 5 i fzii 3 6 ies8«o^^»iiac^ias:frffi, 

tiS«Jl3 9 3 B9iem2«OffiiStiSjS«f^**S*§ix 

^ h 7 y ^coy- hi%mM<^mmx'h s ; t Sr# 

ffit-r?.IS5RI13 5, 3 6. 3Sl^c7)V^-fix*»lWE 

±i,zmfS.^ti^i>(^. hh\.^i>±^mv'jxv'7X9'Tn 
■^x{zX'>xmi^^tLh h<r>x'htz t inmt-rtn 

*3S3 5. 3 6, 3 8, 3 9c7)V^-rix*^13llBtt«^ 

(T^mmizm 3(r>v'jxY)'^9-> srm-t xs^cfe v % 
xmim.\<nm^ti^hti:hir^-i^9-vkV'jxyx: 

afc=5r«'^i^:S:#iat-r&li*Ja3 5, 36, 38, 3 

9. A\(r>\^^fvh-\mm<r>^mwmm.(r>wm5W^. 
mw^A 3 ] mi^^\<nw&kzv'jx V srsv-i. js* 
2 <?)SS3te?r^r->Ttirfem 2 (Dwmz'm 3 ou^-'x h 

- >- 5: JgfiE-r -S> XStCtJ ^T . BUIE^ 2 OS^fCfig 
;?.^X'ib-l.^tS:1^1Si:-r-g.i§*Ja3 5. 3 6. 3 8, 

3 9. 41. 42 coi^-fix*^ 1 -^wssnm^^^wm. 

liS*il4 4 ] ±iexS{l h 7 y £/;^:5'«0>-'- hJlff^ 
fi£(::fflVit,fLl.c:i:?:!^fr?»IS«JI3 5. 3 6, 3 
8, 39. 4 1, 4 2, A3<r>\^^in±^\miS&<r>^ 

[iS5Ria4 5 3 ^mmjd,z%\<mf\^mm-hx. 
St. 

^T>' \ 1 coWi|si±coss 1 1 <^\^>'x h 
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o T lu lass 2 eo^l^tcie 3 CO i^';^ h >'n' > S: JgfiKi- 
«!!Mimicr)m-\t'^^<Chm3cr)^-^^-y^-7:;t.9tLX 

[ ii^fl 4 7 3 Miem i <7)*t^sf{±si02 , si 3 , s i o 
N, AI2O3. sic. *-d<yK<^a*>sji?$iut 10, ^ 

& h 5 yj/x^-oy- h^l^T-feS i t &!»t8t-r SI* 

hh'?>-j^^0:>y- hmmji>\-<r>mmx'hh:i t 
® fc •ri>ii*ii4 5 , 4 6. 4 8^«(^v^-r#i*> 1 

I mim 5 0 ] mssm 2 c^fflisti^ * u -t/i^s- #tf 

C 1 2r#®k-r-S.t!l«iR4 9latt<Oifi«»5IMi^S!!3t:6- 

cws<Ji5n B!)ialSl^^^-•^.x^y^•^'-y{iHuiam 

-feXtc J: -,TffM$ixl> ix^T'ftS i -f SIS 

^^4 5. 4 6. 4 8. 4 9<ov>-rix*»i JBiaao^f^ 

xmiimi(^mu^^^j:^yi-'f<-f'-yii-'j:^\'X' 

mh^j:\'^Zt^W^ti-i>m^m4 5. 4 6, 4 8. 4 



9 . 5 1 t7)V ^-Tix*- 1 iI!aiSO*^#:i^ao^jt*&. 

j-<i'->^mm-txmizi3\,>x , mism2^m^x'm 

P.9X'hhZ.t^mW^fthmimA3 . 4 6, 4 8, 
4 9. 51. 52 <7)>.^-m*» 1 JS^<7)4^3»«t^g<7)S8 

6. 48. 49. 51. 52, 3 3<^\^^iXtf^imiM 
1000 1 ] 

X x/^ii^mmzm mziy^T-j^i.si oo =j .y ^ 

m::t5{t&MOS h5>'>>';^^c7)y— h^N*:?->'CO?^fig 
[00021 

x:iixhcom^m.mzim^ixh, ^rjsvxt^als 

[00 03] -ecO-ti^. v-XxjULS I coMittirfev-^T 

ti, oi;^>y :?g|5<75Mos ^5>>''x^'^7)7■v^'Wxy■?:^'— 
im^) tmi,zt6\,^xi,i. 

[0 0 04] ■rV\MxyN':i'->'C73jg^(3i3l<'>T, 

u v^yy -comn-^mi^ATizm^-thtzifxr) i oto 

h y t:^' - > ^ ^:^6<)X -y ^ V ym<r)^m S: f rr ^ i: 

irmm-h . i^X h X 'J 5 V^^&A^S^? flT . 
[00 05] tlTCOPv'XhXU 5>-^^^CO«<^T, 
MO S h 7 V'v'Xr^co^'a-tXtwjafflLfefifiJSrffli^TtJt 

[0 006] 07 3A»4,07 8»i. -?-«OW>''XhXU S 
>'^StC J: a y M O S h 7 > v-'X ^ iOSJjSX 
S{C±>{t-&lS^ffil3*iJ:t>WffliacOX-X' , Y- 

Y' mzi&oxm.mwamThh. hd-^, 07 3tc5K-tJ: 

0 iz. m'lrmm i o o anxv^m^^mm i o o b ^ 
*f -i. u 3 >'»K 1 0 0 ±tc^g?<t:^ic ji'oy-h 
^^10 1 im^Lfzm. muy-himmi o i± 

iZCVD (Chemical Vapor Deposition ) J; Olft 

:3>mio2^tmt^. 
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(0 0 07) m^-^x. mil^'Ji^'J^y^i 0 2±tcu 
^'-y 1 0 3$-'jy^^77-(- in^) <o»«ro#^ 
msEm^mi^ l O O a±tj J: l^e^^^rW-BimiS 10 0 

m^T^^mmio o b±izinf^^^if^-ym^WM^-i^ 
-yUi0 3htf^.i-i>. 

[0 0 08] <J:UT\ ia7 4l;:n^-tJ:9(3. miir—h 
<r)m.m.X'm-t ii 3 tc, >-^Mb^-ii:T 'J V^vy < 

[0 0 09] iXv^r, 07 sic^-Ti-pic. miay-b 

U-v'X hVN-^— 1 0 3 ' S-^X^^'lCtT. RIE(Rea 
ctive Ion Etchi ng)}i^tcj: Clmife^U v'U3>'JK 
1 0 2SrX-y^>'^inXtT. frK?g^^lSlOOa(c 
^^^Ktz'f-Y^^J^S-ym^l 0 4 at5j:tXBule^ 

^^^tt^iS 1 0 0 \3k.\,zm^'^fK.fz^n^-y^ 1 0 

[00 10] EI7 6t;S^-rJ:otc, Miay-M^ 
i^'XK.'N-:?-yi 0 3' SrOzT-y Omi 

[0011] ^irtcJ: 0 , U y^77 ^ -ISiSiRBISi^ 

JjlTcOv - yilicoy- i^';?. h V N':?' - y 1 0 3 • if 
J^^^lgt^"?, H5iSy'-M/>^.xbvN-^-yi 0 3' 

111 0 22rX.y^>'^'JnXf.?>-ri:T''J 7:^97 -f-tfO 

1 0 4*iJgfi£T-#l>. 

[0012] ±te«OXgf*, iair:L^r«<^*\ fyfSy-b 
m^^'N'^'-y^l 0 4a^-7X^'tcL-ritilEi^U3>'S 
:^1 0 OcoaEtc::^^mr±A5:fi^i'\ h 5>'i^'x^'coy 
-X- HU'f yJfiftiKElT 6i0«|RT'^-r)&»B!4L/0 

0, MOS h^yj^'Xd^^^ix^. 
[00 131 

[^B^A^Ml^Li-^t^&illi] L*-L=5:*<'^. 
u-y;?. hxu s y^mx'\,t. yf'iS-yiizn^^-th 

y-vw^j-^s-y^ioAB-^t^ wm^j:f<9-yiim 

x%ifx u 5 y/i^zi: r>XJuifhrzibt,zx^-x^(r>'f 



hJ-i^-y^^mxm^m) ui, xus^^srss^^ 
yyn -eommm^-^m t o tci^^w;^ 0 s y ^^a 1 1 

[0014] wC7)Sm, Vi^cox V 5 y^'ST'Ji, h y 
y 'Jx 9 ffMM'f- V - y^<mmM^X'iy 
htzihY"^ yi^x 9 (r)mmWM<r>f&^^y:.\z\mm^ 
*)«.t<:oco, W^>-^^-y%<^x^—x^<^^^^y)V 

t£\^tzisb. ^•yy^n.<mi>Hzmm^ts:\^h i^orais** 

coo 1 51 t.fz. I17 8tcDRAM^t';-fe;I^coy 

X u 5 y ^asr ^ co^ ^ 'J -b/u^f mss-r t . X U 5 yj?" 
f*«o;^'<>-x/N-:?-y^-a£Pi*^. 'jy^7 7.Y-<?5::^. 

uy^^7 7>f-apgtcox'<-;^>'N-^'-y^1SP2 

gBcoy- hyN':5'-yf y^*<SS]$ix, tmm:kMm^ 
;< ^: 'J l S I T'ti, >y 7"® 

[00 16] tCl^X\ ^i^ y-P ty^^U-^m&th 

n^mW'T^U x(r>Y- vmmw^^-y^v^yv ym 

iiL^>-yh-7X^I,Zj:hm^tX3i;=yp'ir-h^<0Ui^' 

xhxvs. yyyu-{zximi^^-^&ij^i:m\^xm& 

yh'?x^' thOJ*^xp^mm-r^2mm^izx'ou 
=Jx h ^j^9--yy Ltztfk. X u s yyyu-^x\,zii 

OMia^i^'xhys-^-y^rSaA,-^. ^<r)^k^^'}—^)V 

SS3tlIl!K{±3IBI'iJ-Sfc^«., o^'5f83exeao^ 
[0017] *i6Hj(7)sw{i- ±tmm(,z^i^^^tifz 
ys:j^i£-ri»::i:-c'?si4sg. t^-oi&^xhX'^mwmw. 

I.. 

[ 0 0 1 8 ] ist. *i%BB<^ffti7)@e<j{i, ^tttgSr*-f 
[0019] ttz. *5%BJi<7Mt!jfJgfi<)fi, llTtX^Sc^ 

[0020] 
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X W^^^SDX LT ^N':? - y 5r ?^fic-r •!> 

IE-ex ^vs-^-y$:-^o«!r!eaaiDiii±c. m2(r>n% 

:^Yf^i^-><r>mn^i.zm^^ixtzmi-?^9^^-s^—y 

[oo2\\tfz. ^<r)wm^^^wmm<mwi 
m,±. ii;rfE»x)«±ic/N-h'vx^W4j«^jt«$ 
It. m.^^-Y'7X9mAm}L\,zw>i<r>m%iLn.f.zx^m 

•y ^ >- ^'SnX L T ^ N - H V X y N" ^ - >- XS 
i:. tuieiglcow-v-'xhyN'^'-^SrlilSf^^xat. m 

iavN-Hvx^yN-:5'-ys:^tfB?iei*Joxjsi±ic. ig2 

&Xo^m2<r>V'z^xh^-^i^-yi:m^-ttTMt. m 
tsm2(nu=jx i-^^i^-ycnmnrnzmia^tx-tzmti^^ 

— K V X ^ ^ \° - ygp ^ X -y ^ :x ^ JDX J: -0 T id A> 

hjLmt, mBsm2cr,i^=^xh^'<:S'-yi:mmti>xm 

cOVN-^'-y^gPi: i&*-ri.1*aoX)K^N°^'- >-SrJB^-t-&X 

h?:, |g>'N-h'-7X:^'-'N°^'-ySrfflv>/>:eeS^tcJ:0 
JBfiS;^I.Xgfc$:ftfl^&>;i:5-!|#8l[i: LTV^S. 
(0022) ±KL7t%Hjt:j;ixtt'. Sl3tOft?fI|5B^^- 

-Y-?y.7MmmzW^L-?Xi^J^^-y. Xfi/N-H 
vx^'yN-tJ'-ySrfl^fiSiU/cf*. U'JX\-J^9-y\,zXy) 
MIE-7X^M':5'-y, X{i>N-K-?xt?r<^-yo3Stl? 
ISl^, Cai;ctf^-hSSs^N"^-ygBS:Marttcll!±i:^ 

Bul2Sai?fi^cJMtKiailSWN-:5'-y£^;^CStR6<)X U 5 
[00 23] ttz, :L(r)Wf^^z\%h^¥?mm.\t. 

mmii.xf%=Htmw^^z^ w^\.zB^^tvtznw^ 



^-y^^th^'mw-wmrzax^x. m%imw^9-y 
ii, m%z%=i-^mzii\^xm'^-^^^^'i.m^^ivttt 

0 , *'-PB^^fe^^giS»^^ci^V'>■c>!:v^^^l|i{^^g«S 

[0024] lXt\.fz%mzi.f\M. ^^fl«i±c7)[iis5 
n^-y^. muty- vmkJ'^-9-yifn±<nm^ 

( 0 0 2 5 ] i c:<7)%ajfc«i,i|imiSfflcoigit:^ 

trfiem 1 co«^±coii 1 cnmmzm icov-i^x h^-^^- 
yimfS.L. ^}^-om2commzu>''::^h^:mm-t'him 
m%mi<n\^'J:xvj'^'9-yi:mi=^txm2<r>\y'j 

^-yir-^xi^ t LT Btfien 1 conm^mT.r^JM 

b. fnsm2iOU->''xhM'^'-ySr^*LTBfflSlgl«^ 

mmt^i^^h^i(7)^<9-yi:m^-t^xut , MiEm 

IcO^lSlcbi^'XhSrSV*. *>o|g2cOS7t5:fif'5TBfl 
laiS 2 coliisglcm 3 CO v^X h y t iJ' - y Sr fi!c-r S XS 
fflBISSiO^i^'XbVN'^-yJrVX^'t LTfilBSE 
l«7):|;t;^$:]flDXf -^XSt. HiIiaig3<7)U-i>x hyt^- 
ySr^iLTfllBIS 1 cO*jm-^>^&m2cO^N°:J'-y$: 

m&'T^xmb. mMmi<r>ttm^-h^j:hm2<r>^^9- 
yi-?x9tLxmu>mmmi-bax-riJimb. une 
IS 1 <^«ist&i^^sx^t ^ftfii-r ^ ^ fc ^!|t^ah L 

[ 0 0 2 6 ] ^/c. <ico^HJWS4>¥5S«;JIMfOSa3t:^ 
S!iaS)K±tcmi<0«f45:?^Jj£-^-S.X^fc. u--^ 

yvymiiLW^y h-7X9^mmLxmi<om^^'rT\'-^ 
mmm i (Dmn±com i i coi^v-'x hvs-^- 

y Sr?^« t . A^ogg 2 cO^JStc U i>.x h ^ ffili-r ^ xg 
b. miimicoi^i^xh^-i^-yi:^:^:^ btXmiiM 
1 <^«^$rJlDX-t-SXSt , tmrnm^^'J^ hJ^9- 
y S:IM5*Lluia^ 1 c0Wi^*-/i>^I.S? 1 ^0/^°^?-y?•)g 

fi£-r-?.x«t. Bufemio*r)pf*-t>^&mico>'x°:J'-y2r 

M^-ttTfjIBH 1 cr,mfAii^i^'^?>m2cr,^^9-yi:mi& 

2<r>m^^n':>xmiEm2cr>$nmi,zm2<r)U'y:^ hJ-<9 

-y^m^-t^TMb. mdm2<n\y-Jxh/^9-y^: 
-7X9 b LTMieSg 1 iO«|SJS:SPX-r-I.XS t , ftlB^ 
2cr)Vi^x K>'N-^-ySr^LrfriBmiC0W4*''^^ 
htl^3<r)J^9-y^m^-ttlMb. msS^K^nn-ip 

h^?>m3cr)^^9-y^'7Xif b LxmtmmmwiirM 
T-t&xnb. mmmiiommirm^-thxmbimm 

i-^Zbi:WmbLX^^h. 

[0 0 27] tfz. z(o^mizmh^mi^mm:cr)mm:iT 
ma. 9mmm±tzf^i<^mimfSL-thJimb, 

y y ySfifflv-^ h -?x^7 Jrffiffl LT^ 1 Oll3feSr'rf 
V ^ . mdM 1 <7)mm±cr>m i ctdISISCI^ i ->'x h j n- 
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tf^m 2 (^miti: ^ T mmm 2 <0®^t;»2iO U 
h>''?^'->'S:}g«-t-i)XSi:, |tneiS2«Ui'-;^h;'N-:J' 

vxi? t LTHtflEm 1 iO«1S|^Jpx-ri.Xgf: . 
B5iEII 2 CO W h / ^' - > ^ ^ U T fl5i£|g 1 
*^^>^r?.SI2<7)>N-^-V$-mi-«.Xgi:, frte^K?? 

^ =5r m 2 W / N° rJ' - > ^ -7 i: L T SiiaS « $r 

tni-ri.isi;. Btfias 1 <^«*4$ri^-raxsi: 

[ 0 0 2 8 ] ±/i , ^o^Bflt-^&¥^«sij|ScoKjt:^r 
vv Mism 1 </im^±.<r>w. 1 «73«JSt3m 1 oui^';?. hvN* 

JMt. MlSlffl c7)b>>Xh>'N':J'-y^lH<^-ti-Tm2cO 

MaiS2cO^«j{cSR ScOV-i^'X h/\-^'-y$-ji?^-r-i.x 

miO*J^^aDX-t'i.X?Mt , HuiBm3«0U'£^';^h>'N"^' 
-VSr^LTHutEIg 1 <0$fm»f>^^|g3«0^\-^->- 
^m-rsXSi:, H!rieSSlc0«W*»^,^:SIS3O-'N-:J' 

h<7)x\ mk<7)^mii^mmc^m^yjmtitnLxm^ 

[0030] 

[ 0 0 3 1 J mm(r>mm. 1 

[0032] CcD5lifeiO?B®«i, *%8flS:oi'' y ^' i: ;< 



y^^Tffill<ox-x' , Y-Y" iSic?adxgifrffillT- 

[00331 SP*>. 12 1 tc^p-r J: d (c. ^^ISIS 1 afc 
i.X/m=Ht^W^ 1 b ^Wt-.?. 'J 3 vSffi 1 ±|50®IB! 
-(bS^tc J: 0 s "f-Y «e»M 2 Srl^ 1 ~ 3 n m(cjg« 
L/vTtli. ffifficvDft^t^iO, lifcbnxW^sui (teiox 

"kWiMl 5 0— 20 0 nmlCfl^^-ri.. ^V^T. ffie** 

tfO, 0lJ;t{i'S i ONK4S:M/|C5 0A^^> 1 0 0 nmtCff^ 
fiS-r-i), ^COfs-Y-^X^mfA^^tLXki. Si ON 
COflfit:. S i Oj, S i 3N4-^Tfl6A*'?><7)3t^a<»R«Bi± 
lKi:^ri.A 1 2O3. S i C, ;5r-;}f>'MSr«4. ^L< 

[0 0 34 ] iJcV^T. flutes i ON)K4±fc7* hlx-i/ 
;^hSr[lIteM^|jL, A^Ol^l^^-li-f^f^, IS 1 CO 'J V ^9 
7 -f - (S^t) xe ( ^ 1 co^3tXS) tcj; 0 , .HuK^ 
i^iS 1 a.aXlfmUm'HffmWLl biOMIHS 1 O 

. 0!l;t{i>'-hL->>XN^N-:5'->-5$:i; V^'^7-f 

mem.) . cicot^. us/x M^ButcM^sssitRfe 

[ 0 0 3 5 1 i ^t'. HlrldSl^l^ 1 a±coy- h U V 

[0036] i^:v^-c^ 02 (c^-T J: 3 ic, Hiiie^-"- h \y 
VxY>-^-9 —V^^-^ X9 \,z.mi.S i ONM4^R I E 
^tCiO H^-fX yf-y^J^jDXL-C, ^^-hmffi^N"^ 
- >-a5 6 a 43 J; t>lE^^ N":S' - >^ 6 b t> o>' N- H 

^y^jj^-ye^jg^^^ (M-H-7:^^jDXxs) . fr 

-ex^' iDXXSeOmr {CHuld^Stl5feifcJK2lDXXS*iA& . 
^:^7)^^- H^;^^'3nxxStcfcv^T , X -y^y-f^'xt 

[0 0 37 ] <ji:v^T', ia3lc5^-rJ:'?tc:, Itiiey-hu- 
>'-;^h-'N-j5'->'52:02r -7 i^>'r^tcj: OilJBi-ri. 

[0 0 38 ] iJi:i->T, ia4(Z^-rj; H?te''^-H-7 

^^57>f-(fl3t)XSl2j;0. F/r^^N-^-v^W-r^a 
Xvf-Vi/Wfc LT<OSI2<7)U'i^'Xh>'>'^->'7$:igng 
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[00 39] ZerfXUTli. m^2(^Ui^Xh^^^- 
T\ ac7)®®J:i9^Wc^< . 0>l;t{flSlO 

[004 1 J i/t, ^<7)|g2<?5'jy^'^7-f-ia{i, 

[0042] »:v^T. ®5fc^-tJ;dtc. BUiEIS2<0U 

>'^•^->'7^7)S□ 7 artlCSIMSiXTtfrfey- hmSi^N* 
ye atcS^LTCDE (Chemical Dry Etching) 

i!I^X y^yi?-5£tcJ;Sx ./^yi/$r)!f6L.. I14'<7)«^ 

r^-r J: 0 ic. Buteran 7 a i^icoBuiey- h 'm^n-^- 

ySC 6 a eD;?^S:S*l?Wtcx U 5 y ^^-TL^ -arT 'J V 7 
-f-cTDflffilRB^OTcoyN'^-y^tcje^-ri. (>'N-H 

[0043] i<oxgtcfcv^T, flfriey-h^fii^'N'^'- 

ygCe a(5DX y^y:?'i: LT F7^X y^y^'$-^f^o 
x>yf-y^^*'Xi: UTii. muf, CHFs^CO 
7oa;&-d<y^cO;!yx5rfflV^&. SitX y ^y^S-^f 
ifirdJS^ti. hot H3PO4 ^ffli^-l., 
[ 0 0 4 4 ] iJ:v»-C\ laetc^F-rJ: 5(C, HtIiBM2(7)^ 

'jxY^^^-yi^OiT'/-^ yymmi>z x^mmt^ 
{v-'jxhmmxm) . d^oxgic^v^T^ u=jxhm 

^t)-»i-fc*iJ8iMi& fflt ^JtS^x -y ^ y i^a^ fflv %T i> J: 

[0045] iX^'-^T'. ia7tC^i^^J: -j tC, Hiiie^N- K"? 
x:?>'N-5'-y6^v;^^{cR I Emm(r>Vy-{i. v^y 
y\,zX *5H5ie;KU>-'J3y^3$-X /-?->'i/JaXLT, 
y-h^fii/"?^'-yg58 a t lam/N'^- y^JS b ?: to 
y-hv\-^-y8^t#«. (y-hm®!)PHg) . 
T, «5iey-h*e^il2i5rX yf->'j?'-^-S. dcoxSt- 



ti , Htiie^ 'J 'J 3 y^ 3 ox >y f- y^^^'x t UTJi. 
C I 2.HB r*?<75^NDyyi^;^';^.$:fflViS. 

(00461 mz^ lastc^-ti^tc, 1^^ie>'^-^'-7;^ 

^ y t^'- y 6 SrSiCx y f - y ^''^^cc J: 0 x -y f-y m 

icth u\-Y-?x9mmjim . cc7)xgT'ii. x-y 

"f-yyWLt LTti. hot H3P04 2rfflv^&. 
[00471 ClixtcJ:'?, 091-*^ J: dl::. 8Wffl7-^ 

y^j£*^lS*$il&flfilr (Di^'-y ^'a5<7)f7y>''X:$'<75 

y-vmmj^^-ym . mx.\iy-Ym.w^^-yu 

aOTtfo^^i^>'^•^-y^^Jgfifc$^^, m&x^-xt'm 
nt^tL^mm {m^f-'rfmi.cny-Y^^i^-y^x^-x 

U-fe/l/gC) , CTi-tSlEH^N'^-ygBSbti, ;^'J 

[00481 jiiecoxM^. u^v^*i. Huiey- b 

€fl&'N°^'-yS158 a$-VX:J't=B«iei^'J 3ys^i 

Htc^JiEliaaAL-r, Yyy=Jx9(7:>'/-x ■ v^u^y 
S£S5Ji (08cO56iaT'*f ) ^m&Ltzm. mmcoMWi 

^mm&xm. wmxmm^n oztizx^, mos 

[00491 z<7)mmmmizxrii,:£. um^-^ y^m 
tim^^tihmi Ku-Jv^ucDVvy'jx^ff^y-v 
W&n9-y%) \iz<r>^^^ jStRWx'J^y^Srfifac: 

i:T\ Sy;/fcJ:§^ifflir'-h«liiys-ii7-y8a 

yvN'rJ'-y) i:, xy sy:^Srlife$^»,^::ticJ; 
SSt«ffliaiS''^^'-y8b (X'<-;^/"f^'->') SrJgfiK-r 
l> d i: *^^tg-C\ h 5 yi/;?. 5' c7)i6#jlJg^<Ol4tgieiJL 
t f - ,y 7-<7)i^a. "J y S-RffijicSlia-r & Z. t A^T-# s . 

[00501 mz^ mm<^'T^^ y)i'-)v<n^mm^zm. 
[005 1 1 HI o<±. mu<r>y-v (Gom/m^ 

m& (AA) m<7)J^^-y\^^T^V-h'f-f^y)i'-)\^ 

iofla^^n-r. ^fc, mow, f^*co*ai:*iiifi}^ 

Sllc J; |,lc¥t^«Ov-«^'-y^BJg«S:^ LT VM,. 
[0052] W^. IB-f-O A 0 b 7 y i'';^ :7c7)y- b 

;icr)y-h^<r>'f-^-^ y/i—Mi. ^mtmmi.z 
ii^^xh. ^^(7)i}mtmm(7))u-fi'tim^x'^, xv 
^y^izjih y~ v^<mmaz i -> T^tttgco h ^ y 

3tfc«o:^jfe-cf±;^u syiT'i^'jfi^ix^s.it*^, ^a*ffl^>^•^- 

y^Zikh. t*-L^:*«<oAltcM-r4gB^<Of-yr-9->f 

XtC-^;i & -f y^N'^ h , y- h 3 y :5' h 7 'J yVif^ 
^^■r ?.*8-^*^'^ < . c:c7)y- v^v9 9Vy'} y=y\t 
f-V-'ny^ 9 V^h^<^mz);.-^xm.t.hftih^ h 

i>m&cr>y- v^y^9Vy')y 'Jt^A 1 1 \m^\.Z'j& 
mx'hh. Ep*>, Ai<nwmmti^mmi.zt£-^xh')-vr 
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[00 5 3] tJt. ir'-h[a«ox'<.-;^BOAfcJ:?/§g 

m^±t<WL^-th'imifih^ . ^ yrm'Hz-^-mk^j: 

t,z-o\-^xi:>nnX'hi. (Eco;u~ymGC-AA-^t)-ti- 
**ST'^^$^-l>/i4^) . :y'-hi:AAcoSgSiDiO;U- 

[0 0 54 3 liLhcOi^tC. AO, BOA. BOB. 

tll*''*l<. Al. 3 1. C, Etc-:)i,'>T{i, 2|s:|lifiJg 

(00 553 ttz. ^^m^(nmm^zxix\,i, m=f-m.m±. 
x\ m^2cr>^^mx-m,'w-^ixtmmm2cr,\y'jx 

&. -eco:^-^, miieS^^l ai:B5Klg2<OP->''Xh 

hzthX'^i>. MtccKOi^-^. MiSS52oji7txstc 

x'hh. 

[0 0 56 3 ttz. ^mmmm^z^\<-^x\.i.. ^^^'j-tyi- 



4^- itiSfl<):*:«m=5r^^:'J-b/UA^^f®?iT.^>'^rAL 

y- 'J 5 v^^ic i o y y 7 7 ^ -^oMfiiis^ 
[0 0 58] mm<^mm2 

<j:t3. *^H3co^2co^iSioji^®tcf^-i.^^«sssoiii 
9 V ijffl-r J; ■? t co-cS) h . 

[00591 m lii. Uv'XhX'J 5>':?'j£tcJ:Sy' 

-X' IStc?{J-3XSKIiffill, Hi 2*>A.|ll 5(i, 
7T^^>3>'^'^'b Jgfi^i T<7)^S itXScoxsairffi 

>'N-H-5'^^'inXXS. l^i^'xhiiMXS, Sfe'J 

y^^57-f-xs, /N-Hvx^xy sy^^xg. y- 
vmmMniMiiXx/vi^xYmmiMi. ig 

r, HI U^^^io^r, ^-Un^as^io^^HS^l 
aid, X y 5 J: 'J y 7 -f -»«R8^^ 

^tJlTt::fg«$it;ttStifB^y-h«ffi^>°:S'->'gp {^^ 
vn-^-v) Sa^Wt. *^oig^^^gi«JSi b±lc, 
xy 5>'^*i)SSStt^*>-53tffll:MieiR-'<^-ygS (x^ 

{y-hmffijpxxg) . 

[0 0 60] ijijv^r, Hi 2t^-rj:dt3. flffiSi^y^ 

3N,li$rCVD^tCj: '5)KJ12 5-10 0 nmtcJt« 
X:?>''?^-X6 afej; t^ey- hm«g>'N*;J'->'8 ail 

mzy-vwmsiio-kmfSL-th mmmmitsa. 

S) , icoX^Tti, x.-y^-y'fiixh\.X\t. C 
Ij, HB r^<7)>'\oyv^cO;&XSrfflV^S. 
[00611 <ji:v^-C. S 1 3 H^-r J: 0 tc. HiilBy- h 

«S>'N-:5'->'8a^-^tftfnEv'y ^^-^^Jlil-CVD 

^(cj: 0 wmm<r>m^mm 2 1 ^len 0 , 5 /i m 

-2. OxzmtittiB (JiS^SMJ^lKXS) f*, miM 
raie^K 2 l±M$r CMP (Chemical Mechanical Po 
lishing) aci OTifi-ft-r^dlfem^^-^lI^tX 

ffl«0W>''Xh>"!^->'2 2i&JB«-ri) (3>'^'^'hUv^ 

[0 0 62l<RviT\ l2li4tciF'tJ:3c, ttriew-v-';^ 
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2 1 $-x-yf-:x^^^*LTfrie->'j nv-s^ mffic?^/ 

-X- HU>f >t(£fiiJ12 3tC}S^4ny:J';?htL2 4$r 
Ji. X y-:>-:^^';i?;i.a: LTti. C x F x^co^ao;??- 

[ 0 0 6 3 3 <J:iiT\ 0 1 5 tc^-r J; 0 ic, iulEU 
h>'N-^->'S-Sr5gT y->V:?^^t J: OSISt (U-i^'X h 

mmrM ) L^cf^. .-K 'J u 3 ^ymcnmrnrnfA^ c v d 

J: 0 Huian >- h 7L 2 4 $• J: d ic tt« 

bfL2 4|*H=ai6ji;^i3>-^':? f 2 5 2rJfM-r& 
[0064] diOHSfiJ^jSlc J:ix{±\ ±fEI? 1 coHM^O 

[00 6 53 ap*>. mm^'^-v-^x^/'ii'-yea^m 

ji)K(Si02) 2 1 i:m^ie>'^-^'■7X;?y•7:^'y6at 
cox-y^yjj'-Simtci-jT, nVrJ'i? hfL2 4<7)JfM 
SrffacifctCiO. Hlriey-h«Sg^N°^->-gB8a5-« 

[0 0 66] *S£i7)Ji^lS3 

<ii:tc. *f6B«tom3co*)K560}^®lcf^|>i|^jil«sgacoSS 

mmmm t , n i crymmmmt i5i«ic . *?6Bfl ^ o 

v'' -y ^ i: ^: 'J 2: rgSJ tJt v-^T-A L S I (Cilffl Lt^M 
Thhifi, :mm(r>mmX'ii. ^\-]^-7::K9iziti.X^ 

[0 0 671 01 6*^^>ia2 Hi. -^CDmislin^in-r 
XS¥ffl0iJj:UWMia<5OX-X' . Y-V JStcvS 

HI 6lc5j^1-J; 3(C, S^^pI1*3 1 a*5 J:t/«i^^^^ia 

1^3 1 h^^-fh=y')ay^w.3 ico«s(cy-h«eii 

•J ij 3 3 3 ^ - . im \^fzm . Htiie.-K u >j 
riyms 3±i,z^m\^'Jx hM3 4 ^m^th. 

[0 0 683 ^LT, Huie^«U>'Xh^3 4{±. H?f5 
-■K'Ji^'j3>'K3 3±J=^ej3c$ixS;&-.-K>'. mL<ti 
yr^y y ^^^bv-'x hl?<7)^^A>/^:5r&T«)i3 4 , 

t. miirmms 4i±i,zm&^tihsoG {Spin on 



Glass) , S i O2#i04'I^K3 42t . Mi'^^^S 
42±tcm$il6 7 * M^v-'X h^3 43 1 *>^tfifiJc$ 
ft, B5ieT®)l3 4,fcJ:l^BUfe4'iajl3 4 2{i, 

4 , , Xti Htrfe4>^K 3 4 2 ti . IS jDX^iOX y ^ i^^jD 

X«;^c»6co-ex^«fcL-ClS«g-r«.. ^^c, BuieTJill 
34,, HiiiB4'ia^342t5J:yW7* hUv=;^h^3 
4 3 . ;t JSHIiE^^f^. -ei. i fc t:: J: 0 ©file $ 

ft, BuiSTJiJi3 4ifi. mmo. summmizmfs.^ 

mzB^^ir^. 

[0 0 69 1 <Xv^T\ mi<o>JV^yy {m^) X 
mizJ:*). m^y*h\^z^::^hm3 43^j-^^~=iyy 

Lrmtm^i'mms i atij^xmsm^H^mmms i b 

±fc. ir--hui/;^byN-^'— y3 5SrUyi/77 -<-<7) 

h^^^'-y^^y-hmm^^i'-y^sBa.. mriB*-? 

*«Sffli^3 1 h±coy-hU'Jxy^-<^-y^^W.W< 
[00701 »:v^T-> 0 1 7 tcs^f J: 9 iz, mMy- h 

u'jxh^-<9-y35^:-7x^i,zmmmm±m. ib*> 
mi'p^m3 4itixx/miTmm3 4ii. md:. cd 

mi^^-<^-y3 eiiXv=Tmw^iS'-y3 7i:m^i-^ 
{Kmm±fmaxjLm) . ^<^xgT'{i, mu'p^ms 

4zC0J:-7^y-^^'XtLXli. CHF3/02^«7a 
Q*--K;^^iO^;^S-fflV'>, Hiii£TJllK3 4,cOX yf- 
yy^'XtLXli. mtlX^^-^y •y^'^l^i^Xhcoi^ 
izii. N2/02i7)«-&Xf;^Srffli^S. ^Jt. Mie^lSI^ 
y^•^_y3 6t>J;l>'Huie^r'-hTil)l^N*^->'3 7<i, 
V^-mt, y-hmfii^N*:?->'ll53 6a, 3 7atiXU' 

SiWi^-ymeh. 37birw-ri.. =5:*3. friaT 
mm^<i'-y37co/'<i'-—yycr)mz, flutes ^ 

v-'X Mgvt 3 5 tJ J: t>'HU^4'SI^^ ■?:5' - > 3 6 

tfnBTii^>'N':J'->'3 7*^ m^^-t^h^v V- 3 ^^m^o 

x-yf-y^jQXcolSOVx^/N-^'-yi: L-C^gg-r-SC: 
tiz^j:^, 

[007 1 1 »:v>-c. isiisfc^'tidtc, ±iElgic?) 

^OJ^^tlBim^, BiIldT«M^N-iS'->3 7^#tfHfr 

lev- 'J a ymm 3 1 ±tc, 7 h Ui^'x h HlK^ffi 
L. *--5ie«|$-ti:^f^, IS2<7)yy^-'^7'f-(SS3fc)X 

mizx 0 . HiiisT;i^/N'^'->-3 icomzy- vmm^^ 

:J'-Vg53 7a5rgSP38a|*lClgaiL, A^OmrieSaiS 
>'N-^'->'gB 3 7b ^rnkthX 0 =SfF/€^^^'->'S:^r^ 
I.BfX yf-y^Wt L.T«0SI2c0L'>'';<.h>''«^'->'3 8 
t:mm-h {x>) ^yyj^^-y^miM) . 
(00721 CtfOXST'ti, mtS.m2<DUi^X 
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[0073] icOll2<?5liy^^^7-Y-ie{i, 

m^t^j:i><^v. ^m-itmrn cf-mm) ^m^^^tz^m 
[00 74] »:t^-r', lai 9i,z^-rxdi,z^ |frfem2<7D 

U£/Xh>'\-^'->'38SrVX:7tcLT. Wm^2<^\y'J 
;^^.y^•^_y38(^^□38a^*l^CliM$ il/vT sffieTii 
)K>'N'^-:^3 7c7)^r'_|.^^y^•-J7_>.gj5 3 7 atCJt LT 

T-^K-r i d tc, Mie^D 3 8 artiOBOta^r'- M|®y\-:5' 

®Jl''N*^'-V«53 7acOX yf->'^;yxi:LT{i. 0iJ;c 

[ 0 0 7 5 ] <5:v%T\ 02 0 tCTj^-r J: ^ l;. Huf£TSK 
^N":5'->'3 7S:V;:?.i5'tzRI E}£^<7) H 7^X<yf->^ 
C J: 0 frlE^K y V- y 3 3 3 5: X y f - >- ^ Jnl L T , 
^r'-b^Bi/N-^-ygpS 9 a tlE^M*^->'gP3 9 b Sr 
tOir'-h/\-:J'->'3 9Sr?#4 (^r'-h^HSnXI 
g) . ^V%r, fl!rtEy-h*feMiM3 2SrX-y-^y^'-r 
h . coigtcfc V %T , HuK'-K U n yJl 3 3 cox y 
^yy^'xt fcti. c 1 2. H B rm<r>^^'a'yyjhiSx 

[ 0 0 7 6 ] 0 2 1 {C^K-r J: d , MiaTilM^N' 

[0077] z.ti\,zi. o . etsia^-f :^-tmim^^ixh 
fflm ( D s^' y gpco h 5 ^ 5' oy- h ^g.* N':? - y 

iz, Bf&^tLh. 

[0078] ijBfioxsfii. m^^L^i^iiK may- h 



-y^39ai:'7X9 l>zmM'> V 3 ymm 3 1 
(rmm^zT^UWAX LX. h^y'Jx9<DV-x - 

-(yin^wiM (1212 m^coJiSiS) im^ucik. mm<7)m 
mmmmm&xm. ustrsif Srfi^ o ztizx*). mo 

[0079] z<7)mi<r>mm<-zxtni, ±imt&cr>mm 

lZ^htm<DmiZ. Wil<7)\yi^XhJ^9-y3 5)itch 
y^WJXYm:3A.i},i. Kill 0nmSjS«0?Il^4' 

^Wi3Ai^j^9~-yy-thiZ'£m^j:wm.xx< . 

L\m^<r)^, 0. 4Mni*jJ:t/|^l«0|||«om«<0 

il-^. 0. 3txm^zVc'<.Xn<X^htzih. MmJS<7)(fi] 

itciO, >'^'^'-v<7)^l^x»JS*-'^Sl±•rl.. z<n 
fzib hyy'Jx9 cOtttgS- J: >0 {^±X't i> . 

[00801 m!i<^mm4 

mz. :^^m(r>m4(r>mmmmiziKsh^f^mm<om: 

jt:frj£tC-PV>Tll2 2*-<bll2 7 im\^Xmm-t^. II 
[0081] 2|s:|ISSc0ff^.^,t±am3c7)||iS<0ff^SSt*»' 

X'li. Tmm^-^^-yi^zMLxxv ^y^'irnr.fzti'', 
^mm<7)mmx'ii.. 'pmw^^-yizHLxxu s yy 
in^^vm^hiiC^x'h^, 

[0082] SSi-h. t-t. 02 2 tCS^fi 3 tC, 
lji3 1 afcJ:UfS^4i-Si^^3 1 b&:t-rS>-'J 3V« 
«3 10«ffllcy-b^JK3 2. .■K'Jv-'j3yK3 3 
Srlt«t. i^V^T. #;iL'i^XhlS3 4a: tTc7)TJiK 
34,. 4'ra«3 42iiJ:V7^ M^x;^Mli3 43$-)il 
aj, ttat/lrf*, mi<7)VVi^yy ^- (SS3e) XSt; 
iO. |inB7*M^S/'Xh^343?:>'^^-->'^LT 
Huie«?-fS1^3 1 a±tcc>--M:®>'N°^->'g|53 5 a 

i:. mieM'f-»mmm3 1 b±^^i^iyl>^•:$'-^'g^3 5 b 

^^thy-hU-JX hJ'i^-y35i:VVi^yy^- 

cr)mmmn-^mizm^-th (y-hu vx yn^-yw^ 
[0083] ^i^\,^x\ 023 tc^-r J: 3 tc. -gfriey- b 

v=JxYn9-y3'5^'?x9\<zml^^^Wi3AZiK 

I ES^tzio H^'f xy^vi/LT, mm^^3 

1 a±ic^r'-hmffi>"f^'->'gB3 6a2:*U. A-o^^^ 
^Mi®«c3 1 b±t=lI«iyN'^'-ygS3 6bSr*^S4'[a 
m^^9-y3 6imfS.-th (RStEftih^JaxxS) . c: 
cOXST-fi, H5ia4'iaK3 4 2C0X yf-v^^;*'Xi: LT 
(i, CHF3/02C0?ft^^;^?pc7)7OO;&-rKy^<0;y 

[00841 iJji-^-C, BMte4'IS^>'N*:J'->'3 6±cofife 
y^hUi^XbJ'^9-y3 5i:Otr yi^y^!^lzJ: 0*1 

mii^i^x hmmmi.^ ) t-r^^k ,024 icij^-r j; ^ 

3 (ommcoMBt mmiz. m2(ovvyyy 
^-(.nt/tyxm^zx *) , mm^prsw^^-y 3 ecofjis 



(^1 3) )02-359352 (P2002 -U05 2 



N-^ - va? 3 6 b 5r mm-th X 0 H)T^>' <^ - V 

::t\ miie^2co^i/';^h>'N-:}'-:/3 8{i:, ^oiuie 
■^'raiK^ N':?- >- 3 6 ox y f - y J: ^ X 'J 5 >'^^Ig 

[008 5 J f?ie^P38a{i. S^MlSttO-^ 

j5yi.{f IS 1 0 n mgJfe»C# < Jg^-r I, >r i: *>'S^ t \ 

[0 0 86] ttz. z<r)m2<r)Uvy^y ^-umii. 

[0087] i^K^-^X'. 02 Slc^K-TJ: 0 HutBSS20 

X hVN':? - >- 3 8 cO^P 3 8 a F*Ilc^M ^ix^CBtiie't'f^ 
M''N°:?->'36atCJtLTCDE^CJ:l, W*-e<)X y 
f->'^^?rSSL. a+OiSylST^-rJ: o Sfrie^P 3 8 

XSlzfci-i-C, Hute*HM''N*:f-vS53 6 a<:ox yf->' 
^^;<fxi; LTli, mUf. CHF3/OiOim.-^i^xm<r) 

[0088] ix^^r, 02 6i=5^-r<t 0 tc, fne+iaM 

y^•^_y3 65.-7X;?(CfflV^TR I Effi^Ob'^-f X y 
^>j5'lcJ;'9ButeTJiK3 4iSrx-y^y7'JPXL, M 
BUlB'-K 'J j/- D 3 3 3 X y f - y j?" JdX LT . y- 
h^@>"C^'->'SP3 9 a hSe^^N'^-^-lfPS 9 b ?: to 

'>^'-h>'N-^->'3 9^#^ (y-httMaxx^) . M 

V^T, HUiey-hie«iJS3 2$rX y^>i7-r.&. BUIE* 

iag|cox.y^y^^;yxt L.-c«. ni/Oi<^m.-^f}x^ 

Ji. C 1 J. H B rm(r>J\uyv^t'Xim^^h. 
S)K>'\*5'-V3 6{i. Mie;K'Ji^'Jni'|K3 3(0X y^ 

y^^<7)i^. mmLx^mzmm\^x^j:<^j:h, 

[ 0 0 8 9 ] i^Ctc . 02 7 liZ^-ti 0 (c . B>lieT;iffil>'N" 
^->3 7 5:O2r-yj^v^^}*^t^J;0M8tfi. (TJI 



M-^->(cm^ix, t»X'<-xA«S5^$ix^iin)f 

[0090] ±m<7)x.mik. i2*L=5rv>*<, tirtey- h 

««S/\°:J'-ygi53 9 a^-<'X:^t3Bfne>'U3>'^3 1 

^^mf&mjM. ii;ilX^^S:^f3c:tl::J:»3« MO 
S h7>i^X;5'*i^fi£$ix|>. 
[009 1 ] ^£0|li6jg®ttJ:ixH\ ±iem 3 coHJfiO 

±f i>/c*^. >'t^-ycoSDX»jK**ltiI±t. h'yV-JX 

[0092] 

El2 8-(a3 6^fflv^Tl':iT^c:i^iBfl•r-l). 028—1213 

[0093] **)5fi<7)JB.^5-C{i, vWSmiy 
7 V^X9 Srfifeffl t^mi0^3tetwj; OLogic Gategpc?) 
y-fyN'^-ySr^^BKL, h 'JAVX^SrfigfflUitma 

SS.-t^. -f-LT, Logic GategB<7)Uyxh>'N°^'->'tC*t 
[0094] 5fe#, 028 tc^-^- J; 3 (C, giit^t^tc 

i 0 'J 3 ( mmmR ) a o kxzm^%mM>^^ 

^th. CliltciO, Logic Gate^ (IglOfflJS, e»J;t 
(fh^yi^'X^iOy-h^^) , DRAM OtWU (m2tf0 

[0095] iJCtC. <affC VD«^(CJ; 0 . ^fiJDXWW 
MT*)-2>y- h«@«^EIM4 1 k Lt, I^JS 1 5 0-2 
0 0 n m £7),-K ij V »J a ymirJfM-Th . 

[0 0 96] --KUi^'JnyjKA^'b^'&y-h^Si 

W1K4 1±C. XyN*>y^'^tCJ:'?>'N-HVX^«^)K 

4 2i:LT<^^5 0'-l OOnmOS 

ra. S i ONcOfflit::, S i 02« S i3N,J?>Tflfe*"?>«0 

m^u'-Mmm±mt^j:iA 1 2O3, s i c, /j-:f>ym 

[00 97] ^N-h'-7Xi?*t^£J^4 2±tC7* h 

i;=x h ( u v-'x h ) JrHlte^ L- , S . 

[0 0 98] (Ji:^C, L-'OyySffiffli^^hvXi^Srfll 
fflLT, mi<7)'jy^/'7 7'f-XS (^icOiS^) izX 
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^->) ^mfS.th. Htm. uw^y^-cDmism 

[00991 iXlZ. 02 9lZ^-tXotC. Logic Gateg6 
er>U'J:^hJ^^->l,zjptLX Vv-^ x.-y^ y^^mX':^ y 

'Jxh^^^—y) trmm-h. :L<nV'Jxv>^^-y<r> 

7 * h Y t LXlt. DRAM CellSP*5±r/5gi4i-Si 

mzitm-r^y^ hui^xht^<r)h-y^i:>-:>y* 

hU'JXh. Mll>i\ DRAM Cel iMtJ J;tX^^^StgB(C 

mm-hy i[h\y'j:^Yt lt-i^s^'si^ ^-'^ h s-fflv 

^•^fcli. Logic GateSfSt:{i:t>;!rai^j/'Xh?rfflV^. j£ 
(Z. DRAM Celia5fcJ:l/«^^gig5lc:?^fiS:-r-l)7* 
i>X V t LX:^-:ffmU'JX h ^ffiJl Lfz^^lZli. Logi 

c GateSBtji.-tfj^'si^ h imm-Tt . Clfll; J: •? . 

DRAM Cel IgPfc J;l>'3g^^^^ffl5f7)7 * hl^v-';^ h<OJ^B)c 

[0 1 00 3 iJjic:. lll3 0tc*-rJ:5tC, US'*;^ b 
— >'S:VX7Wi: LT> R I E (Reactive Ion Etching) 
mmi,zX OLogic GategpcoyN- H-7X^'*tWm4 2 ?: H 

(01013 -^<7)f^, 123 ltl:^f idle. OzTvi^ 

y^^i£^^cJ:07^-^^i/'x^4 3coilJ^i^r^f^. ciix 
a-rs . (x^'jx YmmjM ) . 7 * h Pi^';^ ya3<^ 

L < ti:ffl^-ti-!tSiJfji?gSrfflv i/oiSjSIx >y f- v^jSSr fflv ^ 

[ 0 1 0 2 } 03 2lc^n-r<i:dtc, M;a-7Xj7 
Sr<§gfflLT. Logic Gateg|JC0VN-K-7X:7>'N-^'->'Sr7 
(U-y^^h) 44T-av\ ifr>. m2<7)ij 
V^yy^-nm (m2<0§l5fe) ICJ:0DRAM Cellggfc 
^l/m^MMlzy :t YUi^xYco/'^^-y (m3<r>U 
l^XYJ^i^-y) 4 4iBtS.-th. 

[0 1031 mz, mSSiZ^XoiZ, Logic Gateg? 
(r)U'JXY4 4^:-?X-^^tLX. DRAM Cell it/ 

m^^m.^cr>j\-Y-?xi^mmm4 25:H7^xy^y 

^iPlL, /^-Y-rx^/^^-yirifm-t?} (/\-Y-? 
X'y'mm(r>1}aXJ:m) . Xvf->':/;trxi:L.T{±. C 

(01041 ^cot^, 034 tCj^f J; 9 tc. T y v'>'7' 
^^(;:J:0Ui''Xh4 4«OiiJ8ISr?t3. (Ui^'^^MiJSI 

xs) , U'jxY4 4mmxnx'ii, mmit'mTiit 



[0105 1 mz. 03 stcq^-Tidtc, RiEmmiz 

J; '9''N-Hv>?.^'.l!*^S|M4 2coy?^'— yS:vX^*tt L 
Ty-h®ffi«IS4 1 $-x-y^y:?^-ri,. ^ntciO, 

x:P/^-f-y {^2<r>J^^-y) ^m^-th, 3L y^y 
y^'xtLXii, CHFs^ff)y^'o/j—7t(yJkff)A'x 

[01061 ^<mk. mseizm-TXodz. s^x-yf- 
yii^^tcXK)^"^- Y-?x-!^j^^-yX'i>h^>-- Y'7x 
i'timm4 2^mm-t^ (^^-Y'7Xi^mmTM) . x 

■yi-yymt LXli. hot H3P04$:ffl^^^. CliXtC 

J: 0 . ii^#:isacoy- Ymmj-^^-ytiXuw^^-^i^ 

(01071 uLttmLtzx 0 i,z. mm<omm5i,zmh 
¥mf^mm.com!tijmi>zxnii£. 2m<7)ovyyy 
xm (ssi . ^2coE3t) izx'o. mm<7)mw^^-y 
i:mm-h z t ti^x'^ h cox\ mM<r>^w-mm(r)^ 
•nrntycmLxmitiMw^i&m-rtzttiX'^ . isjt 

[01081 zMzn LT , ^<r)^mwm.w<r>mm-n 

mxit. -^^j:h%J^-Y-7X9nn^4 2iir^^j:^^y' 

a^x^m\>^x^^mm.(nmwi^-y^m^\.x 0 

Logic GateSBlC^-T'i.mi^O^^lct, YUJ^-^X9^^ 

fflL/iLogic (^teMiiXTjm=?^mmi.zmfhm2<r)m 
3tt. ^ hi,zx*) i.yyy"a-{zx^w:itk<7mm ceii 

[ 0 1 0 9 1 mw<^mm3\.zmh^mw.mm<r)m 
m-i5mzn\^x. j^-Y-7X'pmnmh\.x\t, siON, 
SigN,. siOj, AI2O3. sic, :fj—Ti^^ymcod%<r>\,'>-f1x 

[OllOli:^.:. U''<yyyMfl[fflv'7bvX:J'S:fig 
mLt:mi(^m^, i5XX/Y0J^-7X^^mmLrzm2 

(TiBMzJi ^i^=JxY ^^^—ycr>mmz\i. f\- KTX 

^mmmLi-zmmm^thm^. axu^m^mi-^z 
m^-ri>^. tfz^mu>'xY-?x^'y't3^xi,zj:r, 
xm^i-h^^<^^'^-mx'iiX\>^. 

(Ollll^/c, h 'J A-?;?.;7i: LTJi. ^J-oAVJ^ 
h-yvXiJ'-C'S)*). M-7h- 
>V>^^'^ttffiU/c:^r*«^«^fi£ODRAM CellgPtCfc 

I.. 

(0 1 1 2 1 SlitcOff^®6 

^^^mcommcomme ^zi^h^^mfmm<r>mm:f^m^ . 
m3 7—m4 5^m\'^xaTi,zmm-t^. 037—04 
5{±. mmi^mmcoif-Ym^^^-ym^coyxn-mm 

0fcitf^BD0?r*-r. 

[01131 2|5:|IM<75JB»6T'fi, y^^efflv- 
7 hv;?.^ 5-«EfflL^>:SSliOlg3ttcJ; OLogic Galena) 
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Y'wmh <rm\.z)^~ Y -^7. 9 >Lt£h lessis 

j£-r&. -eLT. Logic GategBWN-K-7X:7$j5^JKi?) 

[01 143 ^-r. 03 7i3^n-rj; d tc, ^m^^m^z 

J: 0 >- U 3 v^fiR ( SiUlSlg ) 4 0 ±tcS^ ^J-JiigB 
fig-r&. CliXtCiO, Logic Galea? (SSlOfSlS, CTi 
(f h5>'>''X:5'<0^^-h®lS) , DRAM Cellos (^20 
■^JS. fcJ:t>'Si02i{)><i>^fSSI^ 

[0115] iE&ECVD^t:j: imiM^ 

0 0 n mW.-KD U 3 fl^^-T-i) . 

[0 1163 iXt:. '■KU>'U3>'K*»4,^rSy-h«® 

(mico^tist) 4 2 t LT«0I^115 0—1 OOnmiOS 

1 ONK$rffM-r.2>. >I«VN-H-7X^'^*i|S}K42t t 
Tti, SiON^TjfHiC, S i S isNi-^TifiA^^)^?) 
3t^WR#tl%ji:Mi:^.&A 1 2O3. S i C, fi-if^>m 

[0 1 173 <>:IC. VN-KV><.^*r«K4 2±t7*h 

[0 1 183 iXt;, K>'V>'M(affii^7hvXi?J-1S& 
fflLT, ffil<7)'jy:?^7 7-f-Xg (^l<0S3t) (CJ: 

9-y) ^j^m-h. z.Mt. vv:^yy ^~(r>mm.m: 

[0 1 1 93 <Xtc. 038tc^-rJ:pt-, Ui^xhJ'^^ 
-yi:-7X9^iiLX, RI E^fcitJLogic GateSP 

[0 1 203 t<r>m. m3 9i,z^-rJ:oi,z. OtT-yiy 

y^'mmzx 0 7 :r M^i/'x h 4 3m\m:^o . ^ti 

ta-rs. (ui^'xhiaj^e) . 7*hu>''xh4 3C0 
§ijiffixs-c«i, ismtmAit^<r>m:^miim. m 

[01213 iJrtC. 04 OtC^K-tJ: Logic GateSB 
WN- Kv;?.^'«*JfMcoyN-:J'->'lci^t-C H7>f x yf- 



[0 1 22 3 04 1 tcs^-r J: otc. h 0J*-?x9 
arlSfflLr, Logic GategfcoyN- K-?X^>'^•:5'->'5■^' 
>''X h 4 4 ■CSV\ A^O. m 2 CO 'J y ^''7 7 -r -XS 

(m2<^S8jte) tciODRAM CeHa5fcJ:t/«^4i-Sta5t:: 
L'i>xb>''C^'-y4 4 (^2(!0U>'';^h^N*^'->') SrJg 

[01231 04 2{,Z^^ii0l,Z, Logic GategP 

£0U->''Xh4 45r-eX^7Wfc LT, DRAM CellgPfeiUf 

m'f^m^(r>j\-\^-?x9umwkA2^Yv>(:i^-^^y 

^^JDXL, ^^-Y-77.'7J^-9-yi:m^-th 
x^'«iPH^<7)jpxxS) . x y^y^'^yxi: LTti. C 

[0 1 24 1 -ecOfS. mA3\,Z7Vi-tXol,Z^ T-/i^yV 

?£^t;J:0 7*M^>^;^h4 4£OiiMSr=fT-5. (Ui^';^ 

hiiJStXS) . y^V\y'J7.YAA<r)mmiMX'\±. iS 

[0 1 25 3 iJCtC, 04 4CC:T^-rJ:dlC, R I E^tC 

i.'^i^-Y-^x^t^wmA 2<nf^9-y {^3<r)j^9- 
y) -k-^x^mtLxy-YmmiWkA i^x.-vi-yy 
■th. z.ixiizx*). y-vwi&j^^-yiiiiVWS:^-^^' 
-y^ii':>f\—Y'?X'pJ'<-f—yi:^WL-fh. x<y^>' 
y:fJxtLX\i. CW¥im<^y'auA-^^yik<r>A'X 

[0 1 26 3 ^<r>^. 04 3{,z5rz-tXoliZ^ |g^x-yf- 
v-^'&^tci O^'^- Y-7X9/'i9-yX'hh^^- Hvx 
i?tt^sHK4 2&iiJ(i-rS (^N-KvX^'fiJBixa) . X 

■y^y9'mbLX\,t. hot H3 P O4 $rfflV^i.. iixtc 

J; 0 , ^mm<DmMJ'<9-yi6Xi/mMf-^9-yifi 

[01271 VXlMmLtzX 0 ii. IIJfi<7)?gffi6tc{Mi. 

^^¥mw.(n^m&-nm\,z x , 2 me?) u y ^5 ^ -f - 
xs (1^1 . ^2<r>m%) tcJ; . fm(n\^W^9-y 
i:m^irh:itt<X'^h<r>x\ m.m<7->^iimm)1S^ 
-fimh\mLxm^iLmi^i&m-h^kifix'%. fsjt 

[01281 cintcitLT , vt^<r)^mfmm.<mmn 
mx-it. -r^4:>VN- H•7x;7^^^£^M4 2$::ft-$:&v%r 

ft^m^. v^yyym.\m>-yY-^x9^^mLtz 

Logic GateSStcra^SmicOSl3ti:. h U-t.vx^' 
fflLf^Logic CateSPfcil/S^^^gPlcK-rsmacT)^ 
$<i>iCX'J Sy^^7"o-feX$:g;tf^cODRAM Cell 

[ 0 1 2 9 3 =5rfc, mm<r>mme izi^i,^f^mii^mm<7)m 

SisN,. SiOj, AI2O3, SiC, ^-rlO-Mc^o+xJOl-^-fiX 

[0 1 30 3 ^j^c, i^'^yvymmsi^yh'Tx^i:^ 
mLfzmi(r)nyt, axv^ h>j j^-7X9 immLfzm2 
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( 0 1 3 1 : t.tz. V')M.-7X9hl.X\i^ i^oAvx 

(0 1 323 m&<nmm7 

04 6— 05 3t&ffll'>TiaTlCl5iHB-r-l><, 04 6—05 

[0133] ^m.(rimm.ix'\t. i^'^yvym^m-y 

7 h-7X:?$-ffifflL?tmiOli5t{-J: DLogic GateggCO 

<7)m^izX •)DRAM Celia?i5j:t^MS|{i:'5:S#^4)-8i 

g|5tfO>'N-^->'$rJg^-ri.t<7)T$>.|.. 

hmmmt<7)mz/\-\i'7x:^mmmt^^^m^m 
m-th. ±fz. mm£r>mm5. e. s. 9<r>^tm^j: 

0, *:|IS£c7)}F^^7T'Ji:, b-v^;^ hv'N'r^-Xfc il/M- 
[0134] 124 6 lc.T--r J: ^ t , SiK^kjS^lc 
J; 0 >- U 3 ( SKiafiR ) 4 0 ±lc«T:»-SiSi55rJ» 
BK-rS. ^ixfcJrO, Logic GateiaS (mi<0«iS, 0<li 
If h5 hffil^) , DRAM QeXm (.m2cr> 

[01351 a^tc. ffiffiC V Dft^tcJ: O . fiaiDX*fiP4 

mxhtir-hmm^mm4 ituT. Kmi5o-2 

0 0 n mCO.-tf'J 'J r? yffi^ffM-T •& . 
[0 136] iXC, ;K'J>"J3>'J!i*>t^rSy-h«S6 

(gil«50*JiiS() 4 2 t LTC0KJI5 0~1 0 OnmcOS 

Xli. SiONcOflfitC, S i Oj. S i3N4-^Tite*>'i«7) 

^■^^Rm\^±mt^hA 1 2O3, s i 7f}-:nym 

[0 137] mz. ^N-h'VX^'«iPHK4 2±tC7*h 

[0 138]<X{w. U'<.>'y>Mliifflv-7b-7X^Srffi 
fflLT, IS1<0'JV^^57^-IS (SSlcOlS3fe) tci 
OLogic GategP(CU'i/';^h.'N-:?->- (§g 1 cT)!^ h^N* 

[ 0 1 3 9 ) <Js:(c . IS14 7 ic^r-f J: 0 (c . t-i^'x h>'\-5' 



-yi-?Xi^mtLX . R I E^^tciOLogic GategP 
c73>'s-H-7Xi?$t*^fM4 2$-F^'fX /^i^^^SOXL, 
yN-K-7X^'/N-^'->- (ISltfO>'N°^'-y) 2rJgfi£-r'& 

(yN-HVX^'«l|S|liiOj!jDlXe) . X-y^>'^*'^t 

[0 140 1 -f-tJDf^, H4 8t27F-rJ:dtc:. OiT-yl^ 
yymmiz J:»57^M/>''xh43 cofiJ^Jr^T 5 . Zix 
izX'Os y\-\^-7Xi'/^^-y (mK^^-^^—y) 

L < im-^-^ttimmm^m^^tzmy^Jiyi-yi^m^m^^ 

[0i4i]<J:^c. 04 9l=^-rJ:3C h'JA-r;^^' 

^ffifflLT, Logic Gate3Sc7)>'s-F-7X^'^\-^->-S-l' 
■/Xb44TSV^. m2t0i; V^77 -f-XS 

[0142] iJct::, 05 0(c^-r J: oic:. Logic GategB 
(r)\y=yxh 44^:-7XiPmt LX . DRAM CeU^i5J:V^ 

^'MJLL. 1^-7 X 9 J^i9-y (m2<r>n'if-y) 
JgJic-ri. (^N-H-7;<>j?$rPKcoliDXXS) . 

tT«i. CHF3^(?)700;!f-;K>'^0;«r;^ 

[0 143 1 ^cnm. 05 l{C*-tJ:ot, T-yi/'V^ 
^(cJ:0 7:tM^£^Xh4 4cO*iM$rfifd. (U^-'X 
hiljgfig) . 7=r hUi^.Xb4 4(?)|yi^XST{±. 

[0 144 1 'mz. 05 2(cs^-rj:dt:. R I Rwm^iz 

X 0/N-K-7X^«^^4 2c7)yt^'— y&VX:7«k t 
Ty-hf|fiSWM4 1 5'X.yf->'^-r'&. Cltit'J:'?. 

y-vmmf^^-yi^xuw.w^9—y^i^-y^^-Y'7 
x^f^^f-y^mm-^. oc^ y^yy/fxtLXii. c 

[0 1451 ^com. 05 3tc^f J:dlc. li:^x-yf- 
V-^&m^J: OvN- h'-7X^yN'5'->'T'$>&^N- Hvx 
^'«^JS4 2 2:flJ|g-r^ (^N-HvX7iiMXS) . x 
•y^y^mtLXli.. hot H3P04?rfflUS. ZtliZ 

xKi. ^wmmcDW.w^s^-ytiXt/mi^-i^-yi}^ 
[01461 vihrnmLf^xoiz, mm<Dmm7 izi^i 

i7mb]mLxm^j:mmi:(m-r?>zti)'X'^ . sm 
[0147] ztiizid Lx , ei»<D^mwmM<^mmij 
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Logic GategStdBg-f ^ISlcOSMii: , M)A-7X:^Srft 

[ 0 1 4 8 1 ^fc , nmcr>mm7 tc^i.*^fl£^Mcos 

>N-Hv;?.^'«^llt L-C(i. SiON. 

[0 149]^/::, u-O-y^Mffiffli^^h-^Xr^Srtt 
mLfzmi<r>m^. tiit>'h'JA-7X^'5rfigfflLfcm2 

[0 150] t/c, h>Jl>-?:^^tLXii. ^oAvx 
v;^ ^ ^ fleffl L!t**<¥^«sJlffi<^DRAM Cel 1 ISl^fcV ^ 
[0151] IIJ£iOJF^®8 

S5 4~EI6 3$rfflt^TJaTt:giBB-tS. S54~E6 

[0152] :^mm(mm8X'it. uo-y^mami^ 

i^SS^tiCJ; ODRAM Cel 1^5*5 J:yiaJSSPi:^&«^St 

xxmm^<:^-yimm.-t^i.mx'n. i^^xy-ty- 
hm.mmtcr>mz^\~v^xi:^ nmm t^h m^m 

x9nnn<r>j^9 -><7iM-ncr)j^i^-yi,znLxx u * 

[ 0 1 5 3 ] 56^*, 0 5 4 tC^-r J: 5 . ^Mimmi,Z 

J; 0 u n ( mmn ) a o ±(c^^^^8ta5^ff^ 

m-h. 0, Logic Gategp {mi«O^J^. mi. 

\iY^y'JX9<ny-Vm&) . DRAM CelllB (||2«0 

BIge ( m 2 <0«JS ) A''Jgfi!t$ its . 
[0154] (SffCVDj^^tCj: 0. aSDI^i^ 

m:hi>f~vnMimmA 1 1 lt, isipi 5 o~2 

0 0 n m CO-i^- 'J 1; 3 vm^fm.-th, 

[0155] m.z. r^'y'y'i^ym^htahy-Ynm 

i.^\<^m\) AltLXcommS 0—1 OOnmOS 

1 ONI^Srm-r h'v;^c?«^£}^4 2 1 1 



TJi. SiONcOfllltC. S i Oj. S i3N,^Ttfe*>'b<?) 

[0 156] mz. /\-¥-7x::^mm4 2±tc7a-h 

[0 1 57] <ii:{c, U'<.>-vyM{2ffli^7h-7X^?-fig 
fflLT, mi<7)';y^^97-<-xs (igi<osS3fe) izx 

OLogic GategHJCU-i/'XhyN'^'-y 1 h.'N' 

m^Lxh&^^. 

[0 1 58] iXlZ, lll5 5lC7F-rJ;3lC, Logic Gategg 

yirhv-i^xhbtXii. dram CeiiSBliiiiJfSgi^^BI 

mi-zmfS.-t^y*h\y=jx\^tR1ti(r>] — y^L-oynr 

yiy=yxh, mti£. DRAM ceu^axifm^^mmiz 

i^tCfi, Logic Gatemzl,±^^mV":yXh?:m\'\ M 
13, DRAM Celia5*3i:t/*^:H-^gpiC?BfiK1-i.7* 

htLx ^^ifmu =jx h ^m.m L7t*i-^c{s, Logi 

c GategSl;(±.-K>''SL' v-'x N Sr«ffl-t.& . C: fUc J: 0 . 

DRAM fjt\mt6Xlfm'^-^n.^(r>yt hX^iyXhcr^m^ 

[0 1 59 1 <):{c, ll56lc^K^iat::, L-yxh^N"^ 
-^'SrVXrJ'Wt LT, R I Effi^l^J; OLogic GategP 
coy N- H V X ;? 4 2 «r K 7 X y f - y ^/Sal L , 
)\—Y-7X9J^9-y (SSICO^N'^-V) SrJjgBS-tS 

[0 160] -eof^, [15 7tZ:T^-rJ:-5tC, OaT-yi^ 
y i/ffi^tC i07=}-hL'i^'Xh43 <OMSiS:<f 3 . CliX 

tcio. >'N-H7x^'/N*^— y cmKnj-^^—y) 

[0 161] mz, HSStC^F-fi^iC, Logic GateSP 

<nj\-Y'7X':'mfmA 2<nj^f-y\,znLx H^-f x 
^mmc^j^-^-y {w.2<r>n^-y^ ^nwL-th. 

[0 1 62 1 iJiCtc, EI59tc^-rJ:dt::. h'JAvx^ 
^ftffltT, Logic Gateg5<J5yN-HVX^'y\*^'->'$-7 
* bU-^-'X h4 4TS>'V *^o. m2c0'jy:?'77-r- 
(SS2C0SS3t) ICJ;0DRAM Cel IgPfc J:t/S^=-^^ 

mzya vu'Jxvcof^s—y (BScdu-^-'x h>'N':J'- 
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» 4 4$rJgfiK-r^. 

[0 16 31 ^$:IZ^ meOiZifii-XoiZ, Logic Gateg? 
<7)l'i^:^h4 4^'7X:;'$ttLX. DRAM Cell gUfc it/ 

[0164] -e^of*. 116 1 t^-r J: -p l;. T y 

[01651 mz. me 2t^^-rj; ate. r i Emmiz 

Xy-hmmim4l^:r.y^y^irh^ ZtiizXr). 
h mM^-<^- ya i V^^IW - y S: t -:?>'^- K v 

H F 3 7 o o - d< y ^cO;^'X 5rffl V ^ I) . 
[01661 -f-Of^, 116 3tZ7f;-rJ: ^ tc. Sstx-yf- 
y^^S^lCj: ijvs- K-7X^'>'^•:5'->'•r••^>'i)^^- H-7X 

9nm\Sk4 2^mm-th u^-Y-^x^fmrnm) , x 

■yf-y^?St LTfi. hot HaPOi^fflV^S. ^fltc 

[01671 mLurnvtzx a ti. mm(r>mm-s\,z^i> 
^m\i^mw<^m^-^m>.zxix^i. 2 nico u v 7 ■< - 

(mi, m2C0lS7t) lcJ:0. Rlfa(7)!HlS&>'N':5'->' 
:^j£fcJt«LTIl3tXg^^<£«ri.C:i:*<-C#. ifit 

[01681 diiCWLT . ism(D^wmm.(r)t^^ 
mx-ii. •t^xi^-h/^-Y-7X7nfm4 2^'ff^^x\>^y 

Logic GateSStClig^SISl«l83tet , hUAVX^SrfiB 
ffl Lf.: Logic GateSl5*3 J: X/m^f-'^mmzmt h%2(r)n 

Tick . ^h\,zx'}^ y:7y^-*zx^mz^k<r>\)vm ceii 

[ 0 1 6 9 1 ^i3, mmmmsi,zmh^\»i!mm.<m 
mim^zii\^x. ^^-Y-^x-^mmmk ltji, siON, 

SijN,, Si02, AlzQs, SiC. tj-:^'.>m>oio<^\-^-ftL 

[0 1701 K>'y>'S{4ffl->7hv;^j?^i^ 
ffltrcmi<7)SS^, *jJ:l/h'JA-7X^'$rffifflL/>:M2 

cm^mi^zm-^mmhi^^. mi^Km)iim±.^z 



[01711 ^fz. Y')2>.'7X9 i:L.X\i. ^uLr^x 

9 . tbh\-At)^-yY—y-^xi;x'h'^. )\—yY-y 
[0 1 7 2] siigcomt9 

06 4-117 2 SrfflV^TOTlClliBB-r-l.. 116 4-1117 

[01731 ■i?mMm^.9X'\t. i-Kyv ym&w^ 
yh'7xi'immLfzmicr)^±i,zx'oiog\c G^temz 

*L. *»o, DRAM z^wmnxmm^htch^i'^n. 
^<r)n9~ykmm-hi^(r>X'hh, "f-vn^-yH 
iAfWSi^^9~yk^m-i>TM.X'\t. K^-jxYtf- 

vwmh<rmz)\- Y-7X9mm)^ts:hm^n^'B 

fi£-rS. -eLT, Logic GateggcOr^'-S-^N-rJ'-ySr-is-tf 
y{cS?ttTX'J S y:/5rtf 3 io<r>xh 

s. 

[01741 5fe-f . H 6 4 Ic^F-r J: 5 tc, gftit-ftJi^tc 

J: 0 1^ u 3 yw^ ( JOiJis^ ) 4 0 \j.zm^^m^^m 

m-h. CiltJ:*?, Logic GategS (miOlBlS, flaj;t 

(fh^y^-'XrJ'fiO^'-h^IJ^) , DRAM Ceng? (^20 

[0175] mz. C V Dffi^tCi; 0 . WMJMf-\ 

mx-hhf~Ym^mm4 1 1 vx. 50-2 

0 0 n mCOTK'J >- D 3 yMSrffM-ri) . 

(0 176]i5(:tc, JKUv-'JnvM^'/^^SrSy-h^ 

(ISlC0«#iJ) 4 2i:LTcOMil5 0— 1 0 0nm<7)S 
iONM?r®«-r&. CO>'N-HVX^*tipfM42kL 
Tti. S i ONCOflillC. S i Oj, S i 3N,J?>TtlS*^^>c7) 
3fe^e<>Rftfl»jhlSi:^SA 1 2O3. S 1 c, ti-^-ym. 

[0 177 1 mz^ f\-Y'7X9Wm.4 2±C7* h 

9cr>^-^Xti. Logic CategiJcOir'-hys-^j^-yco^jgJi 

mxhhtzib. y^~/^9~y4 5immizmm-t. 

[0i78l<Xic, V'<.yvym{^mi^yY'7X9i:m 
fflLT, ^Icn^JVi^yy ^-nm (lgl<0Si3t) (cJ: 

OLogic Gateg5tc;U>';<hv^^'-yS:Jg^f Ztl 

<i. ovy^y ^-(Timmm-^mx-m^-Th {y-Y 

(0 1791 Aiz^ meStZTp-tXoliZ^ Logic CategJ 

(p:)U>'xYy^-i'-y4 saxv^y^-^'^S'-yA 5tc*t 
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i^'-^ h t LXli. DRAM Cell^fB^a JiV'^^StgClCJ^^ 

mtl£. DRAM Celia5*Jj:L>'5^^^^g|g8(C?gfi£-t& 
7 ^- h l^i^y?. h t LT'-Kv-'Sb-i^";^ h 2rffll-^/c^tC 
it. Logic Gatea5t:(i;t^;<fffil'>'';^h?rffllr\ 521::. DR 
AM Ce 1 1 gpfe J; iXst^ ^gtSBtCfl^fiSc-T ^ 7 =r h U f 
fc L.T^^j5/MU'>''XhSrfigfflU^cJ«^lC(±. Logic Gate 

mzii:i^=jmh''jx}^imm-ri:.. ^fLtio, dram c 

[0180] iXC, 136 6lC*i-J: 3 1:, Logic GateSB 

60l'>-'xhyN*:J'->'4 3i3i;^/:5''5-/'^•:5'->'4 5 5-7 
LT. R I E^tC J: OLogic CategBcO/N-H 
-7;^^«#4K4 2SrH7-<x y^>':?^jDXt. m-H-? 

m) , x-y^y:/;yxi: LTti. CHF3^7an;<? 

[0181] Jt<^m. m67i,Z7rn-Xdl,Z. OzT-yj^ 

-V4 5(7)|yjSI$:«3. ^*ttc:J:'9. vs-Hvx^'-'s-:?' 

h4 3i5<i:l/:J^5-/N'^-y4 5C0|iJSfXg-C{±, 

[0 1 82] <>:(C, 068{Cin-ti: dtc, h'JA-^Xi? 
SreEfflLT. Logic GategPiO>'N- >^$:7 
irhU'JxhX'md. CliXlCj: OLogic GategpcOUv'X 
hys-:J'-:^4 4*«®fi!t$n&. ClOlt^. yS.-^^^- 
>' 4 5 IcJ^ ■!> > ^- H ^' N-;? - ^itcJi 7 :t 
i^'^htrS^^^V^ -J-LT. l^2<0'jy^^77^-XS 

7 ^ h l^v^Xb<7)/'N":^'-y4 4 ^rffM^f l>. 
[0183] iXtC, 126 9{C7T^-r J: ^ ic. Logic GategS 
<r>lyiyXh4 4i:-?X-^mtLX. DRAM CellgSfc ilX 

S^^'•filSeco>'^-^'v;?.:5'^^;f^}M4 2^ F7-fx yf-y 

X^WPMOSDXXS) , X y^y^'-^SXt UT{±. C 
H F3^i07 oo;>5r---l< v^oo;^^ SrfflV^I, , 
[0 184] ^<73fli, mi OlZTfk-ti-OiZ. Tviyy^ 

xs) . ui^x^4 4mmT.mx'U. imit^m*.t 

[0185] iXlc, 07 1 (ciF-r J; 0 tc, R I Eftlltc 
Ty-h«®«^4 1 $rx-yf-y^-ri,. ^^XtCiO, 

y- h mm^ >^ti x v^^^ 1 5' - >- t n- h 



C H F 3 ^60 7 o a* - > 7. 5- ffl t ^ i> . 
[0 186] ^(^m. E7 2lc*-rJ: Pt-. ^^X y^ 

^mAm4 2^mm-^ o\-v^:^9f)mxm) . x 

•yf-y^jRfcLTti, hot HsPO^^m^^h, ZiXl,Z 

[0187] WJMmLf^X^I,Z. *i6cojgM9lCi*2, 
^Mia£0l8ii*StJ:ix(f, 2|5IiO»jy;/57'f- 
XS (^1 , m2coS3t) tcJ: 0, F;rMcoifiIiKyN-^-y 
^m^-tt ^ t *^'r ^ I. COT , f^5|t«04ia|«sSl^cOM)t 

:^fcib«gLTai3tx^^«Ji!t-?-^c:t*^'-?:'^, Kit 

ziXh^mm-t&Zt*<X'^^, ttz. 2ts:||Jg(^)Jg®9 
±X\ Logic GateaJtC:?'5-yN-^'-y?r-^tJ^»JS€0S 

[01881 f^5lt£0^eS(*^acOi^3t:^&T'«i, 
-t=a:i5*>^N-H-7Xi?«f4^4 2 ^:n-$:5ri'^ro-fe7.5r 

U''<LyyyS{aif £^7 h-7X:7$-ffifflL;tLogic Ga 
teastcM-r «.lll«0S3tk . h 'J ^ Sr^^ffl LArLog 

ic Gateau xr/m^-^mmzm-r^m2<7)m^t. 

t::7.'J SyyrD-b^SrgyitlitT^DRAM Cel & 

[ 0 1 8 9 ] ^fc, mmcomm9 izmi^f^mi^^u<r>m 

'ik1jmzii\^X. >'N-K-77.^'«Mfc L.T{±, SiON. 
SiaN*. SiOj, AI2O3. SiC, /}-7i-'yM(r>d*><r)\,^-fti 

[0 190] ^/c, i^^yvymimiyyh-^x^trm 

<r)n^i,zXh\y'Jx hf^^-y<r)mMz\i. fs- H^x 

ffM-rsj®^. t.tz^mv'~yxv-7X9ru-^x{,zX'> 

[0191] h 'JA-?7.i7i: LTJi. ^'oAv;^ 
J)?>(/HiyN-7h— y^x:?T-J)')- ^n— 7h— y 

•^X^' Srfigffl L^c:^*^'^^«s:^acODRAM Cel IgPtCiJV^ 

X. J:'?JS)»fiie£OllIKyN'^'-yS:fi^c:fc*<-C#'&. 
[0 192] 

[^Bflcoia^] ^xiMmhzimLtzXoiz, *%B^<oiji 

X^ii^S'MLTfi£3 7. h-C^HtJIS^SSjt-r* C t 

A^i^ttlfecO^^f^S ^ tt I, C i: *<T- & I. . 
[0®^75®m=5rt5iBB] 

[01 1 ^%m<^mi&<omm i t:n^i.^«sjisc7DS!!it 
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^-^s-^-rxs^ffiSfcitxis^siacox-x' . y- 

Y' mza^oummmmThh. 

:6-S5-^-riS^®ElfcJ:i;fiSTffiI2I«ox-x' , y- 

Y- mi,z^oJi^mmmx'h^. 

:fira^*fXS^ffillfcJ:i/KT®iacox-X' , Y- 

Y' mz^mmm^mx'}}^. 

:frjs$r*-rxs^ffliiifcj;t>w®iiic^x-x- , Y- 
Y- mizmoummmmTS)^, 

:firffi^^-rxg¥ffilli3J;yfiS¥®lltox-x' , y- 

Y' mzmoT.mmmmTh^. 

imi ] 1 izi^i>^^mi^mm<^$m 

y mzmdJLmmmmx'Si^. 

ma ] ^^mm&<^mm i ^zmi>^^mi*imm.<7>wm. 

y mzmoiMWimmx'$)^, 

[119 ] :^9m<^mm(y)mm i i,zm^¥^mwmm<^mci& 

mm.-nm<^^^^ im-r&^ ^• ^ - > t"S> i. , 
[011] :^wMcr>m^mm2^zm^^mi^m.<r>m 
m.ij'Sii:^^-rjM^mmi5Xj/m^mmcox-x' mz 

[01 2) :$:WM(r)mm<7)mm2iz^h^mimm<om 
mijmt:^^'rTMmmmx'h t . 

[01 3] *l6HJc0^c^J^®2tCf5^&i|i»«c$IS<Oi![ 

ji:^rS^iK-rxSBfffi0-C-?) ^ , 
[01 4] *^HflcO|IMcOff^SI2tcf^^^3S«s^a<^ 
jS:^a $-^i^f X^IBH0T$) I. , 

[015] ^wmmm<riWM2{.zmh^mmkm.<m: 
rnnm^^^-funmmmx'h h . 

[01 6] *^Bflt0^ifeiOffM3tCf^4^^«£^SOS^ 

jt:^ffi2r5^-r«®iSXScOXe™0tJj:t>WH0<^ 

x-x* , Y-Y' mz^^onnmmmx'iyh. 

[01 7] *%H^C0|li4<0ff^S3(cfSS4i«f*^EOgi 
jS*-a?r*-r«-»JtXgcOXe^ffi0J3j:t/K^ffi0<O 
x-x- , Y-Y' ^tC?a-3XSliffB0T?>i.. 

[018] *%BfltOSUM<7)m3t;f?.^*S«s^S<7)S!J 

js-r«-siiiixs<^xsT®0fc j; x/m^mm<D 

X-X' , Y-Y- »tCf»^XSWiffl0-Cftl.. 
[01 9] *556Bflcr)Wfe<7)ffM3tct»^^ai(*c^aoSl 

it:^^; ^^■r=&S!ijixmfjxs^®0fc iixis^ffiSio 



X-X' . Y-Y- mz^oxmrnmrnTht, 
[020] *^BHcoiisfi<7)m^3i-fi=5&^si*^iaoss 

X-X' , Y-Y' mzmoTMmmvhh, 

t: #iSj&XS«OXg¥ffl0*3 i 1/I$¥ffl0<7) 

X-X' . Y-Y' mzmonnmrnmrhh. 
[022] :i^%m<r>mm(^mmA i,zi^^^mwmm.(nim: 

jt:^^ 2: ^-r^SMitXgiOXS^aSfc i iXXSBi |S0 

[02 3] ^mmmmm^A (,z\^i,^mwmm.<^m 

x-x- . Y-Y' mzmoTMmwmx'h^, 
[024] ^wmmxi^(^imA izi^h^M^w.er)'^ 

X-X' . Y-Y' mz^oT.mmmmx'hi>. 
[02 5] ^mmm^ffimmA i3f^2.#3i«c^s<^)i8 

X-X' . Y-Y' mz^oTMmmmx'hh, 
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